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Fig. 1— Block diagram showing topography of eastern theatre of war. 
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GEOGRAPHIC ASPECTS OF THE WAR 

By DOUGLAS WILSON JOHNSON 
Associate Professor of Physiography, Columbia University 

II.— THE EASTEEN CAMPAIGN 

In the Bulletin for March I described those surface features of western 
Europe which have exercised an important influence upon the western campaign. 
It is the object of the present paper to present a picture of the broader topo- 
graphic features of that portion of eastern Europe traversed by the Eussian 
.and Austro-German forces, and to discuss the influence of this topography upon 
the plans of campaign and the movements of armies during the first six months 
of the war. As in the former paper, the more striking surface forms are 
represented by a block diagram, which makes no pretension to accuracy, so far 
as details are concerned, but which will assist the reader in grasping the more 
important topographic elements of the region.* 

General Physiography. A rectangular area, including East Prussia on the 
north, Poland in the middle, and Galicia on the south, is all we need here con- 
sider. Across the southern border of the area the Carpathian Mountains curve 
eastward and southeastward in a great arc. Along the middle portion of their 
course they consist of a belt of maturely dissected folded mountains, sixty 
miles wide, in which long parallel ridges of resistant sandstones remind an 
American of the folded Appalachians, while subsequent streams have eroded 
parallel valleys along the weaker beds. The parallelism of topographic ele- 
ments is most pronounced along the northeast side of the belt; and the Car- 
pathians differ from the American system in being more massive along the 
southwestern side, where crystalline rocks appear, while a somewhat irregular 
Crestline of greater altitude separates the two dissimilar areas. Like the 
American ridges, those of the Carpathians are well forested. 

No rivers cut across the crest line in this part of the range, but half a dozen 
fairly accessible passes, from 1,200 to more than 2,000 feet high, permit roads 
and railroads to cross from the low plain of Hungary on the southwest to 
the plains of Galicia on the northeast. Among these we have heard most fre- 
quently of the Dukla, Lupkow and Uzsok Passes, because of their peculiar 
strategic importance. Along the northeastern base of the Carpathians we may 
note the location of three cities: Jaroslaw and Przemysl near the center of the 
arc, two important fortress cities, access to which from Hungary is commanded 
by the three passes just mentioned; and Cracow, another fortified city near the 
head of the Vistula Valley, whence easy gateways open into Austria and by 
way of the Oder Valley into Silesia. 

1 The drawing of this diagram is almost entirely the work of Mr. A. K. Lobeck, a graduate 
student in geography at Columbia University, to whom I am indebted for the skill and labor 
bestowed upon it. 

Large copies of the diagram illustrating last month's article on the western theatre of war, 
for use in recording changing positions of armies as affected by topography, may be secured 
from Columbia University Bookstore, New York City, at a cost of fifty cents each. Size of dia- 
gram 29 x 17 inches. 
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Many rivers flow northward and northeastward from the Carpathian crest 
across the parallel ridges and the Galician plain. Among these transverse 
streams the Eaba, Dunajec, Biala, Wisloka and Wislok have fairly open val- 
leys throughout their middle and lower courses in the mountains, and have de- 
veloped good meanders on the valley floors. The San is the most easterly of 
the important streams which enter the Vistula, and has an entrenched meander- 
ing course until it leaves the mountains at Przemysl to turn abruptly northwest 
past Jaroslaw as a normal late mature river meandering extensively on a broad 
marshy flood-plain, slightly entrenched below the level of the Galician plain. 
To the southeast the remaining transverse streams flow in parallel lines to the 
Dniester, whose upper course meanders on a very broad flood-plain which is 
even more swampy than that of the lower San; while farther down the river is 
the deeply entrenched Dniester gorge. We should expect that the streams which 
debouch from the mountains would deposit some of their load of debris and 
thus tend to build up an alluvial piedmont slope inclining gently away from 
the mountain base. The topography suggests the presence of such an inclined 
alluvial plain ; but it is evident that its formerly smooth surface has been much 
dissected by later entrenching of the stream courses, and the extent to which 
the older beds are masked by the alluvium is not clear. The Dniester and San 
appear to have had their courses determined by the intersection of this north- 
eastward sloping piedmont plain with another southward or southwestward 
sloping plain described below. 

The rocks which are strongly folded in the Carpathians suddenly flatten out 
toward the northeast and north to form the great plain of Galicia and Poland. 
The topography is not always that of perfectly horizontal rocks, however, but 
betrays the presence over broad areas of moderate dips toward the mountains. 
Thus in eastern Galicia there is a splendid cuesta with its gentle back slope in- 
clined southward obliquely toward the range, while on the north the steep 
erosion scarp faces north or northeast toward a broad lowland eroded by the 
headwaters of the Bug and Styr Eivers. This cuesta is known as the Podolian 
Plateau, and the rivers flowing southward down the gentle back slope have cut 
deep gorges, which are remarkable for their straightness and their parallel 
arrangement. Toward Przemysl the rocks of the Podolian Plateau appear to 
change to a southwestward dip, and the steep erosion escarpment bends abruptly 
toward the northwest. At the base of the escarpment, near the angle where 
the line of cliffs changes from a northeast-southwest to a southeast-northwest 
direction, lies the city of Lemberg, guarding a strategic gateway or low pass 
from the Bug lowland through the cuesta to the San-Dniester lowland and 
Przemysl. Farther northwest, Eawaruska occupies a similar position. At both 
points strategic railways cross through the cuesta from one lowland to the 
other. 

West of the San Eiver the cuesta topography is less pronounced, but the 
plateau of southern Poland may represent its continuation, with a gentle slope 
toward the southeast and a poorly developed and very ragged escarpment facing 
northwest. If this is the case the upper Vistula would appear to flow along the 
depression formed by the intersection of the southeastward slope of the cuesta 
and the northward slope of the Carpathian piedmont plain, just as the San 
and Dniester Eivers flow in opposite directions along the depression of similar 
origin farther east. The surface of the south Poland cuesta or plateau is a 
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forested upland having an average elevation of nearly a thousand feet over 
broad areas, and dissected by deep stream gorges which make the country 
difficult to traverse. It is complicated by a broad uplift in the Kielce district 
which brings older rocks to the surface and forms the heights of Lysa Gora, 
which rise far above the general level. 

North of the Podolian cuesta and its westward continuation in south 
Poland stretches the monotonously level plain of central and northern Poland 
and East Prussia. Here the strata of recent geological age lie horizontal, and 
the only topographic features of importance are the river valleys cut into the 
plain and the glacial deposits laid down upon its surface. As the plain surface 
is usually but 300 or 400 feet above the sea, the rivers cannot cut deep trenches; 
but they have widened their valley floors, and meander extensively over the 
broad flood-plains deposited during periods of high water. Floods result from 
heavy rains in the Carpathians or from ice dams along the lower courses of the 
streams. The principal river is the Vistula, which from the junction of the 
Upper Vistula and San flows in a broad shallow trench northwesterly through 
the Polish plain into Prussia, where it turns sharply northward to the Baltic. 
A majestic river of great volume, unfordable and seldom crossed by* bridges, 
subject to terrible floods which may cover its entire valley bottom, it forms a 
serious obstacle to the enemy which would cross it; but a magnificent water- 
way, navigable for large vessels from the San to its mouth, for armies whicli 
are able to use it as a line of communication. Warsaw is located on a terrace 
120 feet above the level of the stream, and therefore safe from damage by the 
floods. 

The greater part of this plain has been glaciated, the ice sheet having 
reached nearly as far south as Lemberg. A mantle of glacial till covers much 
of the area, and has greatly disturbed the preglacial drainage. In the ob- 
structed valleys, lakes and swamps are common, and vast areas of marsh charac- 
terize the undrained surface of the undulating till cover. In East Prussia a 
broad belt of terminal moraine forms the most important departure from the 
level plain topography. This morainic ridge, which reaches an altitude of 500 
to 1,000 feet, trends southwest-northeast just north of the Polish border, and 
is noted for its intricate network of marshes and lakes, which culminate toward 
the east in the Mazurian lake district. Much of the country is wild, unculti- 
vated areas of barren sand alternating with swamps and forest. Lyck, Allen- 
stein, Tannenberg and Osterode lie within this belt. 

The Russian Plan of Campaign. With the above-described elements of 
topography in mind, let us consider the general plan of the Russian campaign. 
One is tempted to measure the distance from the western border of Poland to 
Berlin and consider this as the distance Russian armies must move in order to 
threaten the German capital. This, however, is to ignore the absolute depend- 
ence of armies upon thoroughly safeguarded lines of communication. It would 
manifestly be impossible for a large Russian army to concentrate in western 
Poland and move on Berlin so long as an unbeaten German army occupied the 
morainic country of East Prussia, and a similar Austrian army existed in the 
rugged cuesta upland of Galicia; for as soon as the advance on Berlin Was 
started, the lines of communication running from Russia through Poland to the 
army at the front would be in peril from a southward advance of the Germans 
debouching from the morainic hills, or a northward advance of the Austrians 
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descending from the cuesta upland. If either advance succeeded in severing, 
even for a short period, those arteries which alone enable an army, in the field 
to live, disaster to the Eussians would speedily follow. It would be more ac- 
curate, therefore, to draw a line from the eastern point of the Prussian border 
southeastward to the eastern border of Galicia, and consider this as the line 
from which the Eussian advance on Berlin must be measured. This, roughly, 
doubles the length of the advance. 

Already in possession of the territory immediately in front of the center of 
this line, the Russians had to concern themselves with the hostile territory at 
the north and south. On the north the task was the more serious. Here were 
combined the most highly perfected military machine and the most difficult 
topography. The complicated maze of lakes separated by narrow necks of land 
easily fortified, marshes crossed by few good roads, and therefore all but im- 
passable for large bodies of invading troops, and forests through which invad- 
ing armies must advance over occasional roads in long drawn-out columns 
peculiarly vulnerable to surprise attacks served to make a Russian invasion 
exceptionally difficult. In order to make an advance on Berlin from western 
Poland feasible, Russian armies must drive the Germans out of all that part of 
Prussia projecting east of the west Poland border. This would involve passing 
a very serious obstacle, the broad, shallow trench of the lower Vistula which 
cuts across the neck of the peninsula of eastern Prussia. The strength of this 
defensive line lies in the fact that the invaders would have to traverse the 
broad, flat floor of the valley under fire from artillery posted on the crest of 
the western valley wall, and would also have to cross an unfordable river of 
great breadth and volume; and in the further fact that each end of this line is 
guarded by a powerful fortress, Thorn at the south and Danzig at the north. 

East Prussian Campaign. Into this morainic country of East Prussia the 
Russians launched a vigorous offensive in the first month of the war. Before 
the end of August, Russian armies had threaded their way through the forests, 
among the lakes and marshes, and over the rolling hills, always beating back 
the German defensive, until more than half the distance to the Vistula barrier 
had been traversed. Then two Russian army corps, caught in the mazes of the 
difficult region near Tannenberg by a successful German manoeuvre, were prac- 
tically annihilated. The difficulties of negotiating the morainic defensive line 
in the face of the Prussian military machine had proved too great, and the 
Russian line fell back. 

The morainic topography continues across the East Prussian border into 
Russia, where, in the region of Suwalki, one finds a country of forested, marshy 
fenland and lakes, perhaps even more difficult to cross than the region farther 
west, especially since roads and railroads are less numerous. From Suwalki 
eastward to Sejny a narrow causeway through the marshy forest is the main 
highway of travel. As the Russians fell back the Germans followed them into 
this difficult region. It is interesting to note that the Germans were now con- 
fronted with almost exactly the same topographic features which had opposed 
the westward movement of the Russians. Not only was there a region of hills, 
forests, lakes and swamps to be crossed, but beyond lay the valley of a large 
river, the Niemen, which, like the Vistula, runs from south to north across the 
path of advance. To correspond with the fortresses of Thorn and Danzig at 
the two ends of the Vistula barrier stand the fortresses of Grodno and Kovno 
at the ends of the Niemen trench. This great topographic barrier is Russia's 
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main protection against an invasion from Prussia. Behind it the retreating 
Eussian armies took their stand about September 25th. Against it the German 
armies dashed themselves in a vain endeavor to pass over to the eastern side. 
After a vigorous artillery duel the German offensive waned, the Eussians 
retook the offensive, and there began that pursuit of the German column back 
through the marshes and forests to the westward which is known as the Battle 
of Augustowo. Hampered by the broad marshes and few roads, the Germans 
lost heavily, particularly, it is reported, along the narrow Suwalki causeway. 
By the first week of October the German line had been pushed back into Prus- 
sian territory at the south and nearly to the Prussian border on the north. 
The topographic barriers of the Suwalki province had in turn proved too diffi- 
cult for the German armies. By a slow and painful advance the Eussians were 
able to reach the line of the Angerapp Eiver and eastern side of the larger 
Mazurian lakes by November 15th, which excellent defensive line they held for 
three months against German attacks, until the sudden arrival of new German 
forces in February compelled another Russian retreat to the defensive line of 
the Niemen. 

Galician Campaign, Turning now to the southern campaign, let us see what 
influence topography exerted upon the course of events in Galicia. In several 
respects topography here favored the Eussian plans. No topographic barrier 
along the boundaries between Eussia and Galicia prevents an easy invasion of 
the latter, whereas the formidable barrier of the Carpathians does separate 
Galicia from the rest of Austria-Hungary. Galicia is, therefore, a peripheral 
province, which is for topographic reasons peculiarly isolated from the rest of 
its country and therefore more easily subject to conquest by a neighboring 
power. During the invasion the deep gorge of the lower Dniester, and farther 
west the marshy flood-plain of the upper Dniester, would serve as admirable 
protections for the left flank of the invading army. Once the Austrian armies 
were pushed westward toward Cracow or southward over the Carpathians, the 
few passes over the latter could be held by small detachments of troops, and 
the left flank of the westward-moving Eussian army would then have the 
effective protection of a mountain barrier ; for while several roads and railways 
cross through the passes, they are so readily controlled that the strategic im- 
portance of the barrier is not greatly diminished. Austrian reinforcements 
would have to defile through the passes and along the few narrow mountain 
roads in greatly extended columns, a formation which would render them vul- 
nerable to attack by inferior numbers. No sudden assault of serious magni- 
tude upon an army flank which is protected by a mountain barrier is feasible. 

With these favorable topographic elements was combined the further favor- 
able fact that the Austrian armies were less formidable than the Prussian mili- 
tary machine. Political conditions in Austria-Hungary also dictated a vigorous 
Russian offensive in Galicia, isince a nation composed of heterogeneous elements, 
some of them held in subjection against their will, can be more easily driven 
to seek peace after military reverses' than can a nation which is better unified. 
Topographic, military and political considerations combined, therefore, to in- 
duce the Eussian General Staff to subordinate the East Prussian campaign to 
far greater movements in Galicia. 

There were, however, some formidable topographic obstacles to be over- 
come by the advancing Eussians. The first of these of major importance was 
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the Bug River, which receives the waters of numerous tributaries heading 
against the steep inface of the Podolian cuesta and flows northwestward 
through the Bug Lowland to the Poland plain. Late in August, after a num- 
ber of preliminary skirmishes, Eussian armies invaded Galicia in force, driving 
back the Austrians to the valley of the Bug. The marshy flood-plains of this 
river, together with the meandering course and interlacing channels of the 
stream, afforded a good line of defense for the Austrians. The marshes were 
probably more formidable to the invader than was the channel of the river 
itself ; for in negotiating them troops must ' ' defile ' ' along the few good roads, 
crossing the wet lands in long, narrow columns which offer a good mark to 
the defenders, but which prevent the moving army from developing more than 
a fraction of its fighting power. On account of the water it is impossible 
to entrench in a marsh, so that the attacking force cannot profit by the tem- 
porary shelter of trenches during a slow advance. For these reasons marshes 
are usually considered one of the most serious obstacles which an army can 
encounter. It was not surprising, in view of the topography, to hear of fierce 
fighting along the line of the Bug Eiver and to read in the despatches repeated 
references to the few towns, such as Sokal and Kamionka, marking the points 
where important roads cross the wet valley floor. 

After defeating the Austrians along the Bug, the Russians in their west- 
ward advance soon reached the barrier presented by the steep face of the 
Podolian cuesta where it trends from southeast to northwest. The situation 
was much like that encountered by the Crown Prince 's army in France when it 
attacked the steep escarpment of the east -facing cuesta near Yerdun. In 
places the Podolian cuesta scarp rises several hundred feet above the Bug low- 
land, and is often quite precipitous, especially where resistant limestones- 
composed of old coral reefs weather into nearly vertical cliffs. In other places 
the escarpment is lower, but steep, and may present a nearly continuous wall 
for many miles at a stretch. Occasionally it slopes down more gradually to the 
plain as a forested hillside, while out in front are numerous erosion remnants 
in the form of mesas and buttes. 

Whatever the local nature of the cuesta escarpment, it offers a serious 
obstacle to the troops which must cross the lowland toward it under fire of 
artillery posted on the crest, and then ascend the steep slope in face of the 
enemy's fire. We do not know just what was the disposition of the Austrian 
troops along this line; but we can hardly imagine that they failed to take ad+ 
vantage of the opportunities for defense offered by the cuesta topography. 
We do know that the great battles of Lemberg and Rawaruska were waged for 
the possession of the two strategic gateways through the cuesta, and that much 
of the fighting for Lemberg took place east of that city, probably along the 
face of the cuesta and the long foothill ridges which here extend many miles 
out into the lowland. That the Austrians did not hold this line longer was 
probably due in part to the fact that they had expected to fight the decisive 
battle farther north in Poland and had not kept sufiicient troops in the south- 
ern district to cope with the unexpectedly large Russian army sent against 
them there; and probably also in considerable part to disorganization resulting 
from their defeat along the Bug. 

An army advancing westward across the Bug lowland could not be wholly 
safe so long as its left flank was in danger of attack from Austrian forces 
operating in the rugged country on top of the cuesta to the south. It was 
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therefore part of the Eussian plan to sweep the Podolian plateau, as the cuesta 
upland is called, free of hostile troops. For this purpose the Eussian line was 
continued southward in sufficient strength to make it possible to cross the deep 
north-south gorges of the parallel rivers in the face of any Austrian forces 
likely to contest their passage. These gorges present a succession of serious 
obstacles to the progress of an invader, and were not passed without fierce 
fighting at some of the principal crossing points. The gorge of the Dniester 
served to protect the left flank of the line, and the principal fighting occurred 
to the north of that barrier. 

Immediately west of Lemberg lies the fortified town of Grodek, standing in 
one of the north-south parallel valleys, here occupied by a string of lakes con- 
nected with each other by rivers. Along this barrier the Austrians succeeded 
in checking the Eussian advance for a short time. The next important physical 
barrier west of the Lemberg district is the marshy lowland of the San and 
Upper Dniester Valleys. As already noted, this is one lowland formed by the 
intersection of the backslope of the Podolian cuesta and the piedmont slope in 
front of the Carpathian barrier. The northeast flowing San and southeast 
flowing Dniester make an almost continuous river barrier along the lowest line 
of the lowland. Both rivers meander extensively on broad, marshy flood-plains 
on which are countless abandoned meander channels and oxbow lakes. Along 
the San the meanders are larger than those of the Dniester, and the oxbow lakes 
and crescent shaped marshes are both larger and more numerous. Indeed, the 
lower San is characterized by a perfect network of these cutoff lakes and 
marshes, making passage across the flood-plain unusually difficult. 

An obstacle like the marshy belt of the San-Dniester lowland, while a valu- 
able line of defense for an army retreating in good order, becomes a serious 
menace to an army which has been badly beaten and is retreating in confu- 
sion before an energetic pursuer. Fleeing troops crowd in disorder toward the 
few passable roads leading over the marshy ground, and lose most of their 
fighting power as a consequence of the ensuing disorganization. After the bat- 
tle of Lemberg the despatches repeatedly referred to the efforts of the Eussians 
to drive the broken and defeated Austrian armies into the marshes to the west, 
where they could be overwhelmed with disaster. That these efforts were par- 
tially successful is indicated by the inability of the Austrians to hold the Eus- 
sians in check along the San-Dniester line, and the evidently decreased fighting 
power of the Austrians during the immediately succeeding weeks. Przemysl, 
the great fortress which stands near the gap between the marshes of the San 
and those of the Dniester, was soon invested, and the Eussians pressed on to 
seize the passes across the Carpathians southwest of the fortress, thus securing 
their left flank from danger of sudden attack in the future. 

The conquest of the San-Dniester lowland by the Eussians is of geographical 
interest from two other standpoints. Although a barrier to an invader who 
would cross it, the lowland is one of the great routes of travel between central 
and southeastern Europe. The Carpathians on the southwest, and the vast 
marshes of the Pripet Eiver across the Eussian border to the northeast, restrict 
travel to the San-Dniester depression. Along its axis runs the main railroad 
connecting Bucharest and the Black Sea, via Czernowitz and Cracow, with Ber- 
lin and western Europe. The control of a natural highway continuing north- 
westward down the Oder to Berlin, is of no small value to the armies which 
have Berlin as their ultimate objective. Of more immediate importance is the 
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capture by the Eussians of the oil fields on the southwest side of the lowland, 
especially near Drohobycz. From these fields came an appreciable part of the 
fuel used by the motor transport service of the German armies, and the loss of 
this source of supply must have been a serious blow to the Teutonic allies. 

After passing the line of the San and Dniester, the Eussians continued their 
westward advance toward Cracow. The topographic line of least resistance is 
here a subordinate lowland lying along the south side of the broader lowland 
already described, and just at the base of the Carpathian foothills. No one 
river flows through this minor depression, but parts of several rivers occupy it. 
Thus the lower Wislok follows it for twenty-five miles before joining the San, 
while large branches of the Wisloka flow eastward and westward through it to 
join the trunk stream. The main railroad already described takes advantage 
of it in passing from Przemysl to Cracow. At its eastern end, just where the 
railroad enters the trench, stands the fortress of Jaroslaw; while at its western 
end, where it merges with the low land immediately along the Upper Vistula, is 
the great ring fortress of Cracow. 

The capture of Jaroslaw about the end of the third week in September gave 
the Eussians full command of the entrance to this subordinate lowland or trench. 
About September 23rd they reached the strategic point Ezeszow, where the 
Wislok debouches into the trench; and a few days later Debica, where the 
Wisloka similarly flows from its mountain valley out upon the trench floor. By 
the end of the first week in October the invaders were in the vicinity of Tarnow, 
still farther west where the Biala Eiver enters the trench to unite with the 
larger Dunajec. Thus the strategic points of which we heard most frequently 
mark the junction of transverse mountain valleys with the subordinate lowland 
parallel to the mountain base. During this advance troops were also moving 
westward through the mountains just to the south. Here they encountered the 
obstacles formed by the fairly open flat-floored valleys of the rivers mentioned 
above. Along all of these valleys, which lie across the line of advance, the 
Austrians offered resistance to the invader's progress. Occasionally these val- 
leys expand into fairly broad inter mont basins on whose level floors stand towns 
of more than ordinary size and military importance. Among those most fre- 
quently mentioned in the war despatches are Krosno in a basin on the Wislok ; 
Gorlice, Zmigrod and Jaslo occupying the three corners of a triangular basin on 
the Wisloka j and New Sandek and Zakliczyn in separate basins on the Dunajec. 

The subsequent retreat of the Eussians from in front of Tarnow was not 
connected with any topographic obstacle in Galicia, nor indeed with any Aus- 
trian victory in this region. A German advance on Warsaw across the plain of 
Poland early in October made it necessary for the Eussians to fall back at the 
south in order to keep their left wing in line with the retreating center. The 
retreat stopped at the admirable defensive line formed by the San Eiver and its 
marshy flood-plain. Behind this barrier the Eussians took up their position 
about October 11 ; and whereas the broken Austrian armies retreating from the 
Lemberg region earlier in the campaign had been unable to profit by the natural 
defensive line of the San, the Eussians now held it successfully against the 
Austrian attacks. A few Austrian troops succeeded in crossing the river at 
isolated points; but they were never able to effect a crossing in force, and the 
Russians maintained their position until the defeat of the Germans before War- 
saw and their consequent retreat enabled the Eussians to resume their west- 
ward advance in Galicia. During this second advance the subsidiary lowland 
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from Jaroslaw to Cracow again exercised a controlling influence on the move- 
ments of the armies, while the transverse north-south valleys in the Carpathians 
provided a succession of defensive lines along which fierce battles were waged 
for a second time. 

When the Germans began their second drive at Warsaw about the middle of 
November, the Eussians had reached the environs of Cracow at the western end 
of the Galician lowland. As the Germans pushed eastward to the line of the 
Bzura, Eawka and Nida Eivers, the Eussians in Galicia were again compelled 
to retreat. This time, however, they fell back a comparatively short distance, 
and took up a defensive position on the east bank of the lower Dunajec Eiver 
soon after the middle of December. Aided by the natural protection which the 
Tiver and its broad, flat valley afford, the Eussians have now held this line 
for more than two months, notwithstanding vigorous efforts of Austro -German 
armies to dislodge them. 

The Campaign in Poland. There remains for consideration the influence of 
topography upon the campaign in the Polish plain. We may note in the first 
place that the difficulty of transporting and supplying armies, which is such a 
marked characteristic of the campaigns in Poland, is itself in part a response 
to the physical conditions of the region. The long roads necessitated by the 
vast distances, while favored by the levelness of the surface, are of very in- 
ferior quality because the rocks underlying the plain do not supply a large 
amount of good road metal, and because the numerous marshes which the roads 
must traverse afforded exceedingly poor situations for road building. The 
construction of both roads and railroads is said to be discouraged by the excel- 
lence of the river transportation routes, which are navigable for large boats in 
summer and are available for sledge traffic when frozen over in winter. Cross- 
country movements are limited, therefore, to a few long railroad lines and a 
comparatively small number of roads which become almost impassable in bad 
weather. 

As we should expect in so level a country, rivers and marshes are the topo- 
graphic features which have exercised the most evident effect upon the battle 
plans of the contending forces. During the first two months of the war the 
necessity of pushing the campaigns in East Prussia and Galicia, for reasons 
already indicated, led the Eussians to pay little attention to operations in 
Poland. Eaiding armies advanced and retreated along the few railroads for 
distances of a hundred miles without attracting serious attention, in view of 
the more important operations to the north and south. One striking exception 
to this statement is the important Austrian invasion of the Lublin district at 
the beginning of the war, during which advance and the subsequent retreat the 
barrier of the Vistula between Ivangrod and the Galician border was utilized 
as a protection for the Austrian left flank. 

From the beginning of October, when the Germans commenced their first 
drive at Warsaw, the influence of river valleys upon the distribution and move- 
ments of the troops becomes very noticeable. Threatened by the German ad- 
vance, the Eussians fell back to the best defensive line in all Poland, the valley 
of the Vistula. Once behind this barrier they could receive the shock of the 
Oerman onslaught with greater confidence in the outcome, and could hold the 
enemy at bay until a proper concentration of forces would enable them to take 
the offensive. The Vistula in this part of its course is crossed by bridges at 
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but two points, Warsaw and Ivangrod. Near the Galician border it has a 
breadth of nearly a quarter of a mile, and at Warsaw of fully one-third of a 
mile. It is everywhere too deep to ford. Along its valley bottom are extensive 
belts of marsh, while from the crest of the plain above artillery could effectively 
shell troops endeavoring to cross the river and marshes. 

It was behind such a barrier as this that the Eussians took up their position 
about October 10. Only at Warsaw did they remain on the west bank, sup- 
ported by the ring of fortresses which surround the Polish capital. From the 
Galician border the barrier is continued in the same straight line, as far as 
Przemysl, by the San Eiver; and we have already seen that the Eussians in 
Galicia fell back to this line in order to keep in touch with the armies farther 
north. For 250 miles or more an almost unbroken line of Eussian troops from 
near Warsaw to Przemysl waited behind a great river barrier to receive the 
attack of the Austro-German forces. Never in history has so simple a topo- 
graphic element been used for strategic purposes on so great a scale. Against 
this barrier some two million men hurled themselves in a determined effort to 
force a passage. Aside from the attempt to capture Warsaw, their greatest 
efforts appear to have been concentrated upon that part of the line near Jose- 
f ow, where the Vistula is narrower than elsewhere, and the chances of effecting 
a crossing better. But all attempts to pierce the Eussian line ended in failure, 
and the Eussians launched a vigorous counter attack on the German left which 
soon bent that wing backward away from Warsaw until part of it was facing 
northward along the line of the Pilica Eiver. 

The continuation of this offensive compelled the Austro-German forces to 
retreat along the entire line. It was generally anticipated that the retreating 
armies would make their first stand at the Warta Eiver, and attempt to utilize 
that topographic feature as effectively as the Bussians had utilized the Vistula- 
San Valley, especially since it was reported that active work in fortifying this 
line had been going on for some weeks. But whether because the pursuit by 
the Bussians was pushed too vigorously, or because the Teutonic allies preferred 
a line nearer their strategic railways just inside the Posen border, the Warta 
valley was crossed before the Eussian pursuit was brought to a standstill, about 
the middle of November. 

Immediately, there began the second German drive at Warsaw. During the 
German advance and Eussian retreat a portion of the Warta valley was helcl 
for a time by the Bussians to cover the retirement of their main force; but a 
more striking influence of topography on army movements may be seen by 
examining the battle line of November 17-19. At this time the line of contact 
between the two armies, after running northward through western Poland to 
Leczyca, turned due east toward Warsaw for 30 miles to Lowicz, whence it bent 
toward the north once more. The reason for this peculiar alignment is not f af 
to seek. The Bzura Eiver flows eastward from Leczyca to Lowicz in a shallow 
trench cut in the plain, and then turns gradually northward to the Vistula. 
Westward from Leczyca the trench continues, but is there occupied by a west- 
ward flowing branch of the Warta. For a distance of sixty miles the floor of 
this trench is practically one continuous belt of marsh, with one important 
causeway crossing it near Piontek, half-way between Leczyca and Lowicz; and 
another at Leczyca. Confronted by superior German forces advancing east- 
ward from the Posen border, the Bussians decided to fall back toward the south 
and take up a defensive position on the southern side of the marsh belt until 
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reinforcements could arrive. In this position they could also protect the city 
of Lodz, which lay a few miles farther south. For a short time they did succeed 
in holding the marshy barrier against the attacks of the enemy; but apparently 
the western part of the German line, already south of the marsh, forced the 
evacuation of Leczyga, while determined frontal attacks enabled the Germans 
to cross the causeway at Piontek. There followed that most remarkable con- 
fusion of the two lines, when the Germans who had broken through at Piontek 
nearly surrounded a portion of the Eussian army at Lodz, and were in turn 
themselves surrounded by the Eussians. When the lines were finally straight- 
ened out the Eussians were gradually forced back until they took up a new 
defensive line running from north to south along the eastern banks of the lower 
Bzura, the Eawka, the Nida, and the lower Dunajee Eivers. Thus by the end 
of the third week in December the Eussians were again lined up along a north- 
south barrier consisting of parts of several different rivers. This line they 
still held at the end of February. 

During the second German advance toward Warsaw, which was stopped by 
the Eussian defensive along the line just indicated, the Germans made excel- 
lent use of the lower Vistula, from the mouth of the Bzura to Thorn, as a pro- 
tection for their left flank. Ever since the middle of December the Germans 
south of the lower Vistula have been far to the eastward of Eussian troops 
posted on the northern bank. At times large Eussian forces have advanced 
along the north bank well toward Thorn, and more than fifty miles west of the 
German front along the Bzura. This was possible because the great river, 
here bridged only at Plock and Wloclawek, made it almost impossible for the 
Eussians to cross to the south side and attack the German flank. Small Ger- 
man forces at critical points on the south bank of such a barrier could insure 
the safety of lines of communication supplying armies along the Bzura front. 
On the other hand, the Germans have been largely denied the use of the Vistula 
itself as a line of communication, as attempts to bring supplies by boat from 
Thorn have been more than once thwarted by the activity of the Eussian artil- 
lery posted on the northern bank of the river. In this connection it may be noted 
that the Germans in East Prussia have often operated far in advance of the 
rest of their line in Poland, because the east-west belt of difficult morainic 
country serves as a protection against sudden flank attacks from the south. 

The important strategic role played by the rivers and marshes of the Polish 
plain could be traced much further if space permitted. Enough has been 
shown, however, to justify the conclusion that these two elements of Polish 
topography have been much utilized by both combatants. In conclusion, it may 
be pointed out that after the failure of the dash to Paris the Germans probably 
hoped to take possession of the line of the Niemen-Narew- Vistula-San before 
the beginning of winter. They could then entrench themselves along this con- 
tinuous marsh and river barrier, holding the Eussians at bay with as small a 
force as practicable and freeing the largest possible number of troops for a re- 
newed offensive in the west. Suh a line could have been readily defended 
because of its physical character, and would have had the added advantage of 
lying mainly on Eussian soil and including within its limits the captured Polish 
capital. The project failed because the Eussians themselves made effective use 
of this same line of barriers in their operations against the Germans, and were 
ultimately able to take and hold positions along another line farther west. 



